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[i#wa*<otisH] 

h^-^xhu-^sfre^^ns^-v h-7— 77 

-Ji/^U^^^Ty hfrSffi&fcUC— otf)*-y h"7 
-77 K is-'J^mt LTTV-bX-Z-eZtcibomv h 

— Tc{fc*-y h?— 77. h U-v/^X^iAtc^-r^^ ^ 

-r )\>*'7)\'--7misn:**v h-7— 77 hu-v^aicts 

fB-7 5 -f T 7 > h #«Effi«— Tcft* -y h -7 - -7 7 h U- 

mLTfm&7 7'(Jl'7jl>-7°izSPi!&L.tc*v Vr?-<77. 
h- U-5?atK5W6, 3?i*S*l/c*-y h7— 77 h U- 
V&m*mU7?-t!X(r>MMi.7 7<{)l(DtiiWi9t*>y h«7 

-77 h U-v f ->7.7 1 A©ffiS-7^b^. 

wi7?zt, mE7 7*)i*mi}?z>'(mfre>mm7 7 
<f)\'<Dm?2>7 7'ni'<f)i'-zf*&it). Buia-Tvu-T^e 

Sa^#!HLTBuiB7 7"r;U'7 r /l'-7'<D«*ft$fe^.-y h«7 
-• 77KU— ygB£:£i*. #4*Stl/cte&Wt*>y 
—77 h U-^BlCHijfB^ 7-f)U%£.tiL?ZZ. 
WltTZiai&m-l IB©<Z>*-y h-7— ! 77 h U-^Xr 
A^){5S-7u<b^^„ 
[|§3?^3] MiB^^'TT'V h tfiiuf3{5S-7L<b* -y h 
■7—77 h \s-~Jz/7.Tb.\,zmy~T7 7'()i>m.3i-\£lM 

?Zm®frZmZ7 7'C>\,<Dm?2>7 7'()l><fl\'-7'%: 

-7a>mh9b*v h9-7XHU-7gI$m #4& 

enfctesflst^-y hr7— 77 hu-^M^3*^tL 

^frSlt^fll fBtJO^y h-7—77 h U-^Xt 

[11^314] Buf3'7^'r7'>h^MfB{fiS-7c^y h 
■7—77 h U-S^X^IcWLTtV b-7 h U^figg 
*£H*T-r*<!:. fufB<S&-7cfb*'y h«7— 77 hU- 
s Jz/*7-kfaO>£T<D*v h*7— 77 hU-v^Blott 
LfiulB^-r U-7 h <J£J5Sg33?£SifTU £*-y h-7-<7 
7 h U— ^Blcte^Tx-r U<7 MJ -Set* 
Itmtr^ii^JSI IBStD^-y h7— 77 h U— »7 
7^0<S£-7cfb£;£o 



otks'J**i*7 r'Ty^a-rs^ 7"r;u^i/-7 p to) 

> hJb^BulBiSS-TC^^ h'7-^7 h U-^->7^A 
IC*JU SfiE-rS7y"f;K0/\"7*^§ISftLT7 7^r 
/UifiEg^^T-TSi:. B5IB/\*7*<D7 7"r;l/lcm 

^tmib7 7<om%mzttfaLtc7 7-<)i<f)i- 

#46. BuiB^U-yffiES^iMELT. Bu!B7 7"r/U<7 
/l/-:7<DtefcWfc*-y h'7-'77hb-v > ^M^46. bu 
IB*'y h«7— 77 hb-v ? gBtctulB7 7"r;U«ifiE-r 

[»#^6] luIB'77-l'Z>h^BUlB15«-7t'fb^-y h 
■7— 77 his— SH'Zx&lCttU 7 , "7-b7-r-57 7'-f 

7-Ol>m*-&Lm&X.tem : £&3*W&ZW< : iT%t. m 

v y*m^TmE7 7'(imffl : ¥-t*ifc?z7 7-<i\/y 

h-yis&tb. BCIB^U-7iBBS*#SSLT#4*fc7 
7*^U^U-:*7)*&Sfl$t*'y hi— 77 hU-S?&B« 
1§£U ^Lfc^-y 77 h U-v^fil;:*tL7 

f§jfcJS5l3©<D*'y h 7-^77 h U-y->77 1 ^cDi5S 

— 7C^b^"^o 

[ff^7] mimm-7zit*'y h9-7Xhl/-7-7 

7x^F'gtc7 7^ryi/->7f i A^it. HuiB7 7"r;uaEgy 
: ?«MtB7^-f;U->75 1 Alcfc^« i y- KS#<h U 
Bu!3^l/-y^->7°ttBufB i y- FWtttimmt Lfc 

/ \ y -> i Mai u mu<p=7-(Tyv imumm-nvc 

^••y h7— 77 hb-v>'->77 1 Atc3*LTM°7« 1 ^fiS 

iKo i y - m^izmu>\v>oimm*mmLZ7 7-( 

}M?l\s-7*&isb. buIB^U— '7°lHBl6^#^LTMIfi 
7 7"<;U'7Vl/-7 o <0*8^* , y H7- 77 h b-^B 
*1t^L. «36 Lfc * -y h -7-^7 h U-^BtcMIB 
7 7- <;l/*^AB-r * z t Zftmt T «IS#« 5 IBKO* 
•y h'7—77 h U-> ; ->77 1 A(DffiS— TC^b^c 
[fi#JS8] b5IB-7^<7'> K) s b5I3(5^— Tcib^. "y h 
■7— 77 K U—>*->75 1 Al!:^LT7 , '7Hz7-r*7 7"(' 

'T^B#ii*S^^T-rs<!:. ME/\>KiU»6 i y 
- KS#^#46. S5IB i y- KS^lcfufB/vyi/uMS* 
^jSfflLT^y-ryl/^U-^^i*. BulB-7;U-7°iBB 
a^#S9LTaulBy7"r;U-7';U-7°<D«Sft5 , c^ < y h^- 
•77hU-^gS£1#SU ISSLfc*7 ^"7— <?7 h 
Is— y~lZ$iLT7 7<< H><Dmfr& LXU«*&*£*t^ 
C<»:€1#SttrSi«^5lBecD^«y h7— 77 hU- 
->"->77 1 ^<7)(S«-^b^c 



Z-v K7— ' 77. h U— 7->X^.MCiittS. 77"OI/£ 

x h u-y««*#A*t» MIB-^-TIflBfi^/m^ 
■y f-7-^X Syl3^-y K9— : >X 

<>X I- U-5>«»c»ttU BufB^U-yBBSait33lt 
^HuIB^»^7 7"r;uy;u-yic*tJST-5^.-y h7- 
?X h U-5?««©IB»*s BufB&BjSfc*-)/ hV-'. 77s 

v u- -7snicist£ Lii-r c -t r * 7 7»-r ;kd 

[W*JS1 0] iiylBiSS-TLfb** ^7-7X^^--7 
^;:te*l»l;!^ttTt^;57 7"f ;l/0>7 7 4 imft&OZrft^ft 

m&mi 1] BufB(5S-7C^>> h9— *XhU— 7 

*£>il»D Lfc*y h 7-7X h U-v>'£ffi£BSlB&lMt 
*•> h7-7XhU— 7gBKiS5£U 85!B<5S-7E<b 
b r 7-<7Xh^-P^7.^lx<D±7y-f^)^-7° 
(DffreK — oJi(±©7 7'-f/l>$ p ;U-7**»RU SJR 

Lfc^ 7"r;i/?/i/-7tf>* o>-r>ikmmwmwk.-7 74 
& a c: £*&m£Tzmxm9Mm<D7 74)\>o>&wm 

[|f3c^1 2] sufB<5S-7cfb* J' h7— 7XKU— 7 

*tf>ilfifl L/"c*.y h 7—77. h ^^S^MIB^ttJfe 
K9-/>x hU— 7&BKI6/£U BuiB{ES-7c<b 
h^-JXhlz-^Xr^^ h7-7X hb 

- -7SB(cttM * nr ^5 7 7- -< ; U<f ; I/- 7<D* 6- 
^>(07 7'Y;U^;U-7^atRL (Xf'y^l) , huI37 
t"T /uy;u-7^ib*r^7 7- -f;U^l/-7<t LT7? 
■< )b<D&m&7l3i^ (Xt7 72) , bu!B7 7"1';U^';1/ 
-7^<h 7 7- -f JU<D»»«l7*ft#3Jietf ft*$T* 

« y is uf s a c t <h r 9 iae©7 7 -r 



*»3£H1 2ftfiL<D7 7 4)V<Dl&W)l5 : &<, 
[»#JS1 4] B5fBfi«-7t<b^'V K7-77hU—7 
->X-rAfr6*-y h7-7X h b-: ^ttH«MM-r«IR 
tc. H3fi3giJI*-rS^-> h7— ?7hU— 7SBlcttSft* 
ft7V£7 74lltfmT2>7 74 ll<fl\s-7(D£Tfre> 
— Ofl>77'<OU$ r ;U-7*«WRL(X^'y7*1)\ buIB7 

7"r;u^;u-7^«jWi!7 t"T;u^/U-7<!: l (x^ 

•y72). 19E*y h7-7X hU-v^X^AF^Su 

iBgiji^-r**^ k imma&n** K7 

-?X K U— 7^S©-O^S»?LT^i&5t^ y h7- 
fXhU-^lii:Laf773), 7 7"OU©*»* 
}7§lHXr'y74), SulBX7 1 >y7l> Xx'>72, X 
T773, 7x774$, BufBB'Jftrr**';' H7-^X 

h u-^ ^^sic7 7"r/U3b^is l&< tezzT-mtzz 
t z&m 1 1 %m &m 9 ib®<d 7 7 ■< ;i/o^»^ 0 

[IS3?3I1 5] BufiBX 7^73^331^ h 
7-*X h l/-5«ltLT*IW5*7 h7-7Xh 

[SS*^1 6] BusBlSS-Tcfb** K7-7XhU— 7 

->x^^«!fiB-rs^-y h7-7x h v%iwom& 

«ft^46/S46etX/5:m-©Ba{fi*TlHl-5<k. BylB^«y h 

7-7X h \s—ymwfc&&}-$ftzi,^7 7'()i'(Dm? 

57 7"Oi/?7U-7<D(f 3©7 7"T;u^;i/-7^ 
jS»?LT^B)^7 7"OI/7~/l/-7<t L(Xt7 7 1 ). 
ffis&*v H9-7X h U— 7^ffiW^<D^.-y K7-7X 
h U— 7^a^-oS«?LT^«l5t^'y h-7-7X h U 
-: ^ltL(Xf7 72K 7 7'<;l/^l!iL(X7 ; 'y 
73). BufB^iJ)^7 7"r;l/y;U-73b^lbBu^^ 
TTtlT^fc^-y h7— ?X h b— 7^a£DS§S3b^= 
<OBBfii^iB7lS*T\ 1513X^^71 , 7.f772> X 

7 3 «« y js-r lz t t r sit^JH 9 ibk<o 7 
7 4\\^<mmm^ 

ffi&mi 7] BufBiSS-jx^'y h7-7XhU— 7 
•>Xf/*5i«t5^7 K7-7X hU— 7^B0DSI 

— <Dfflm*±®2>£. msi^-y h7-7X h U— 7SB 

Kte$A3rttTiv5 7 ^ -r ;kds-t £ 7 t» -<iuy;u-7© 

(f^6--P(D7 7» ^;U^;U-7*S1R LT^S)^i!7 7* 
-T;U-7/U-7<tL(X7 1 y7l), SuK^-y h7-7Xh 
U— 7^SJ-^<D^--y H7-7X h U— 7^B^-oiM 
iRLT&Stfc*-;/ h7-7XhU— 7^B<hL(X7 i -y 
72). 7?-r;l/5^I()LaT773K bIIB*^ K7 
-7X h b— 7^B^SB<7)SA^-OSgffl^Tl2lS 
£T\ B3IBX7 L> y7K X5 1 -y72. Xx773^U 

is-rc t*!i#^frsi«^9i3e<D7 7"f;i/©^»^ 

[|f!^1 8] MI3X7 1 'y72lCjS^T. 



-S^TNxAtLTT^HzX^Sfca&O^'y h 1 ?— 
*IT«7 7-f ;i/yil/-rtoWOTfiHf4*4y/b- 

m— 7cfb*«y hb--7->3.7 1 Z»U:*rLT7 7' 

IB7 7 -J'-tX*r^7^-r;UCD7 7'<;UglSiJ : f^46, MIS 

7 7"f;l/$ r JU-'7*:aMk lWB$ r Jl/--'7E«*«SLT 
wiB7 7*;uy;U-:rtDtt*Wfe*y h-7-*X h b-5? 

ME*f hb-i?8BlCttLT 
BuB3"?5'f7 , > htfmi7Ltz7 7"flUT 7 

•fcoTffia— 5cfb*nfc*y h"7— h l/-v*->Xf 
BtO(5«-7cfb^Mo 

[§S3?«2 1] |»^JS1 9lB«©*y l«7-^XhU- 
-7«B<Dffi«-7cfb*llT*o7\ 7 7«Ob*tttfrT* 
h7— ' ?«88*ftfc-7^-r7 , >l-frSBu8B 
7 7"r/MMA#«**y h7— 77 I- b~7$IB£: LT 
77-fe7?-t2-&fc4&<7)*-y h 7—77 V b— 5?M»#« 

8lt}gtt2-{5£-7c<bilBo 
[|f^S2 2] |f^J12 1|B©<D*-y K7 — 77hU- 
^*8tltt*{E£-7E<bgBT*;fc o T\ 7*7 Y-1$m 

13* -y h7— ?7 h b--7«#6tt*<S£-7cfb£S-£ 
tO^«±«D^7 h7 — *7 hU-i>'81fr5«!)$?n 
•5{5&— 7t<b*-y h7-77 hU—>"->Xfi»lcWU 
7 7"r;l/7^-b7>g^^T-r«<!:. iiyfS*-y h7-7 
7 h U— >«tl«^igS-76<bSa<DS^©S#©«, 

*W**y h b-: ?&B&a»-?&3«£« 

§#3>*-y K-7-77 h b-^#J«9#f6U:*f LTMI37 



77 h b-7«|«gtti*{SS-7u<fb£Bo 

16* -y h7— 77 hb-5*aS«raWMrftTV**y h 

7-7K, m^is i m$L<om&-7xAt*v t-i-vx h 

b - -77 7 t 1 A<D<5&-tg< b£ J: o T -Tilt* tu 

-£j-x±<z>*y ^7-77 h u-5?«n^sm*n* 

7W>U#-ofc«|fl£ftTC>£lMSS-7t<b*-y K7 
-77hb-7'777 1 Z*:£J&gSU Suf37 7"Ol>:&«& 
LfcStU BCf3Sfl6*-y H7-77hb-7gB : &BijfB 
<5S— 7G<b* i y h7~77 h b— 7777 i Al*3<0— -0(D 
*«y K7-77 h b-7^B£ LT«iya«Jfc»©» K 
16* -y h7-< 77 h b—7&B<D<E£-7E<b*'y h9- 
77 Kb— S?->^y^'sflMttd*aT»-3T» 77"OU 
7lb-7(0*ti?iMzttLZ. suf3KI6*'y h^-^X 

15137 7"T7UglSiJ ; ?-<O^Tlc«LTHuf3'9';l'-7 , i3 
®^#fiSLBufB7 7"r;l/SISimcMJSLfc*>y 
X h HufB^-y K b— 7* 

g*\ HufiBeil6*>y K7-77HU-: ^BT-*l^Ji# 
tt. lulB7 7'-r;U«-MIBeil6* > y h7— ?X hU— 7g 
B^6Bu!37 7-<;U^U-7<D^!ft«i5t*y K7-?Xh 
U-v , SBtc^»-rsc:<»:^!|t^!<k-rs«i6*-y 

h U-v^B<Dffi&-7u<b*'y I- 7-^7 I- 

[ft^2 4] Hut3^l/-7iBB^*5^T, 
<;U-y;U-7<Dte^5fe*-y h*7-' >7 h b-^B^su 
fBeEi6*-y h7— >X h b-: ^^B<h^5J: ; 5lci6S-r 
SCt^SS<!:-r*ig3?Ja2 3i3tBOlSI6*-y ? 
7 h b— 7^fi(D{fi«-7c^b*<y h?-?* h b— 

[fg#Ig 2 5 ] IS5R^ 1 ~ 9 <75t^■rn*SCf3«6<D* y h 
7— ?7 h b-i y f CDffiS-7E^b^(Cj;oTffiSWtC- 
7zitHEl\Tc15M— 7tfb*-y h7-fXH/-v f yXf^ 
tcfc^T, S*«y h-7— ?X h b—7©^SS^l£« 

[0001] 

^7hb-«7§IB^7^'r7'>h6^6-ocD*«y h7- 

^tDfis-Tc-ib*^ srf, ffiS-^bSBicia-r^o 

[0002] 



fflLTWco £z*>t)\ at*** r*7-*««©Riite 
nr-cx f> U— ?x h \s— a Jt.n&> *>y 

H7-^X h U-v-'CDftad: LTSAN (Storage Area 
Network) X h U- >>'<!: NAS (Network Atacched Storag 
e)6^S„ SAN* hU— iWtfty ^y-VLLZnmiC 

h ■7— **flWl U 14#gttSANX h U-S><fc yffi^tf, 
fflitetfSANX h U-vHcJf<Tte< » Sfc^lBcflUflT 

LfcCfct^ LfrU NAS<D^Sfi«lgAS 

ao)HAs*ttwa*»6fiattic— 3©NAst lth*« s?t 
uwAs®iainwftH^<Di»JNt«fttt ^n, n-sssic 

tt&S£&£*£^NAS©<ES— 7zit&ffitJ i &££.l& 
So C<D<fc?&NAS<D{SS— TtfbttffiilLTs U<7fr 
O^^^ftlTl^o fi^J^-tfs http://www.maxtor. 
com/products/maxattach/default. htmlcti, U 
X hU-5>fcPron*«*-/«tl|;tart:*y h«7~* 

fXh U-5**»*r r--7-*X h U-5>«> 

fi««lc— h^-^X h U-5?£ LTH-t±573 

te^-f^UX h U-vHcteSftU Ltf^T^-bX* 

jWt*>^U7, r- U-S>Ht^a-r<5^«, 

U X h b- 5>U: 7 7» -f / l/T 7 -7 Hz X £frfc 5 C <h T\ It® 

tc^Lx.£<, The Zebra Striped Network File Sys 

tenu Hartman et. al. x ACM Transactions on Computer 
System, vol. 13, No. 3. 1995, pp. 274-310. T7 

tc<fccT. Jggr<D*>y h^-^X K b-v*'£{5SWte- 
OCD*-y h7— 7X h U-v-Hc^573^IHe*tlT 
l^o C<7)J:3lC— 0£D7 7"f7l/^^.>y H«7 — 77I>U 

^IfU: 7^ CLttfT'^So £fc. 0iFFS:a 



nolis et. al., HP Laboratories Palo Alto. HPL-2001 
-19. January 24. 2001 Ktt, ±!2<D*tt»gg+r-/<W 

•7—77.r-U-i>^(5«WC— Otf)*-;/ h-7-?XhU 
-5?fc LTMi±*73^(CO^TIBe5-tlTt^o C<D7j 
7 7<;l/fl!)«S|li^y h7-77.hU-^r^ 
U7 r U t77-f MfltSf-f U7 h 'JlV h 
(CttMU dO^-rU-* hUl>h'Jm7 
T-hU-^lC^LTSBB-rSo Sfc #S&fF3l6, 
0 2 9, 1 6 8^tCli, ±iB<7)^* , gStr-/^^:T- 
fro. -• o<Dyy^i^^6f3[zm^i<0^y h7-f7v 
r*U-v ; lC^LT*S^-rS73^iBe**lTt^<, CI 
<D7j^i7 7"ril/^i:<7)^.-y h^-^X h SHc£© 

[00 0 3] 

[#UE##-3liL<fc 3 tTZmm] BflIBhttp://www. maxto 
r. com/products/maxattach/defaul t. htm<D73Sx 
BufiBDiFFS : a Scalable Distributed File System©?? 

Ofr<DiglSi£Sfr\ Xy"f;USlCttlW$t^ y h?—? 
X h U— 5>0>1«g*#-3. £fc. HufBThe Zebra Stripe 
d Network File systemCD^s &U\ 7Kffl^fF6, 0 

29, i 6 8^(D^mt. 7 7"( fromnmizftitofrx 

r- U— v>'<Dif$g£*#-p 0 c: <*><}: 5 &x;r-f/l/§ifc£iMi 

T^-T 5 X 7* -f ;l/^l!iCDKI(D , gS1t«WM«i5BSa>^ 

^ h9— ^Xhb-v'cDffiJi-Tc^b^^ 

tlz&Z>c 
[0004] 

[PS^j»>*-r*/ci6<D#e] 
&<D*v h-7— ?X h b-v*^e«!fig*nS(g3S-7c<b 

«^5t^--y h7-7XhU-7?77<(Mil/-7** 



£7 r <;U-?;U-7£^»^U-7-?-y 7,!: LT3£jgL 
mmtLtc/Vyz/3.mWL£LT5-7LZo 77* 

^t^.^ Y7-7*Yi'->>£<Dttfcmm?%T-7' 

LTmtbtc 7 7 << ;U^;U-yicMCS L/£* 7^7 

->W^-feX3*^7 7"r;K7)*SiW$t^-y Y7-77.Y\y 
BufB^-y K^-^Xr-U-vHcttLT 

±o>7 r ■OOfrZffimztiZ 7 t -f ^i/^u-^fcHMfti: 

<S&-7E<b*y h9— 7XY\s~*J 

: s7.TU<ommms.maz. 77^1^^-y^mm.t 

[00 0 5] 

<nmmm*^t;mmi'7.Ti±(D&i*mtiLZ7KTmT& 

tt*yf-7->4^U, ^•H7-?XH/-v f 

5, 6, 7 <fcJ&gg£tlTU^o ** I*?— *4*J8*T 

5o — 75* h^ y V7—7l\Z%v h7-7XhU- 

->'5, 6. 7£i&grr3<»:. \~r?-7 4ft*mt% 

y, 3X r- Zttf-?*^ {SS-7t^S3« 
*y K7-77xhU-: ^"5, 6. 7 =&<SSttU:-7E<b 
U <7^-<Ty Y 1 fre— 0<D* > H9-^7. h U-v 
iLTT^-feXT^SfSS-Tcfb*';/ r>«7— 

h7-^hU-vl*7 h7-7XH/->*5, 

6, 7«4i«3<Dft^lC < fcoT«fig*tl5 i t,<DT\ Ut- 

U-v-'gBl 1 \Z\%7 7 4)\s*s7^TUl&im.-r% a *v 
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